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Congenital unruptured aneurysms affecting all three si-nuses of Valsalva are extremely uncommon.1 Congen-ital aneurysms of the noncoronary or the right coronarysinus have been described more often in the literature.
The distribution of aneurysmal sites has been stated to be approx-
imately 70% for the right coronary sinus, 29% for the noncoronary
sinus, and 1% for the left coronary sinus.1 We report here the
successful treatment by remodeling procedure of a woman with
large, unruptured, isolated aneurysms of the left coronary and
noncoronary sinuses of Valsalva and a small aneurysm of the right
sinus of Valsalva.
Clinical Summary
A symptom-free 62-year-old woman was admitted to the cardio-
vascular department of our hospital for cardiac examination. An
ejection systolic murmur over the left parasternal area was heard,
and the chest radiograph delineated an abnormal cardiothoracic
ratio. Electrocardiogram showed no ischemic changes and first-
degree heart block. Transthoracic echocardiography was per-
formed, and she was found to have two large aneurysms of the left
coronary and noncoronary sinuses of Valsalva, with oppression of
both atria, trivial aortic and mitral regurgitation, and moderate
tricuspid regurgitation. Further, transesophageal echocardiography
showed three aneurysms of 60  60 mm, 42  40 mm, and 16 
20 mm in size that had extracardiac protrusions from the noncoro-
nary, left coronary, and right coronary sinuses of Valsalva, respec-
tively. Aortography confirmed three saccular aneurysms of the
sinuses of Valsalva, and the right and left coronary arteries orig-
inating from the aneurysm were also found (Figure 1).
The aim of surgical management was resection of the three
aneurysms of the sinuses of Valsalva and preservation of the aortic
valve function. After a longitudinal incision of the pericardium, the
aneurysms could not be observed at the cardiac surface but rather
were located behind the atrial chambers. Under cardiopulmonary
bypass, the aortic root was inspected with particular care, and the
aneurysms were circularly incised around the mouth of the aneu-
rysms (left coronary and noncoronary sinuses) from the outside.
The communications of the aneurysms and the aortic root were
ovoid shaped and 2.5  3 cm wide, 2.5  3.5 cm wide, and 2.5 
2 cm wide, corresponding to the left coronary, noncoronary, and
right coronary sinuses, respectively. The aortic annulus was not
dilated, but all Valsalva walls were aneurysmal, except for the
aortic annulus and three commissures. A gel-impregnated Dacron
polyester fabric graft (24 mm) was selected, and then the graft was
cut into the three crown shapes. After the three commissural points
were fixed, a remodeling procedure was performed.
The patient was easily weaned from cardiopulmonary bypass
and recovered uneventfully. No aortic regurgitation at all was seen
on postoperative aortography (Figure 2).
Discussion
Aneurysms of the left coronary sinus of Valsalva are extremely
uncommon and typically protrude and rupture into the pulmonary
artery, the left ventricle, or even the epicardium. In this case, the
patient had had three aneurysms of the sinuses of Valsalva, in-
cluding an aneurysm of the left coronary sinus. No similar case
involving three congenital unruptured aneurysms of the sinuses of
Valsalva has been reported previously.
An unruptured congenital aneurysm of the sinus of Valsalva
does not usually cause symptoms, but if it remains untreated it
carries some risks, such as right ventricular outflow tract obstruc-
tion, coronary artery occlusion, aortic regurgitation, complete heart
block, and resistant ventricular tachycardia. We found 22 previ-
ously reported cases of extracardiac, isolated, unruptured aneu-
rysms of the left sinus of Valsalva. These were congenital in 12
patients and acquired in 10.2-4 The left sinus alone was affected in
21 patients; there was aneurysmal involvement of all three sinuses
in the other patient, but that case was acquired by inflammatory
change. Twelve of these 22 patients underwent surgery, and the
chosen operative procedure was closure of the mouth of the
aneurysm in all cases. This patient was the first to be treated by a
remodeling procedure for unruptured congenital aneurysms of all
three sinuses of Valsalva. Sarsam and Yacoub5 suggested that
remodeling procedure was potentially applicable to aneurysm of
the sinus of Valsalva.5 We applied the remodeling procedure
because all Valsalva walls were aneurysmal except for the aortic
annulus and three commissures, and patch grafting would have
been complicated. In addition to these reasons, aortic regurgitation
was mild and the aortic annulus had not been dilated.
In conclusion, extracardiac, unruptured Valsalva aneurysms
should be surgically repaired, even if asymptomatic, because of the
possibility of severe complications. A valve-sparing aortic root
remodeling with the Yacoub procedure is potentially applicable to
multiple aneurysms of the sinuses of Valsalva, particularly in
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patients with mild aortic regurgitation or mild or no dilatation of
the aortic annulus.
References
1. Roberts WC. Congenital cardiovascular abnormalities usually “silent”
until adulthood: morphologic features of the floppy mitral valve, val-
vular aortic stenosis, discrete subvalvular aortic stenosis, hypertrophic
cardiomyopathy, sinus of Valsalva aneurysm, and the Marfan
syndrome. Cardiovasc Clin. 1979;10:407-53.
2. Yasuda F, Shimono T, Adachi K, Onoda K, Tani K, Yada I. Surgical
repair of extracardiac unruptured acquired Valsalva aneurysms. Ann
Thorac Surg. 2000;70:1696-8.
3. Antonio L, Enrico P, Gian CP, Flavio S, Davide C, Nario VL. Unrup-
tured aneurysm of the left sinus of Valsalva causing coronary insuffi-
ciency. Tex Heart Inst J. 2002;29:40-4.
4. Hakami A, Stiller B, Hetzer R. Unruptured congenital aneurysm of the
left sinus of Valsalva in a adult with complex left heart malformations.
Heart. 2003;89:e3.
5. Sarsam MA, Yacoub M. Remodeling of the aortic valve anulus. J Tho-
rac Cardiovasc Surg. 1993;105:435-8.
Figure 1. Preoperative aortography shows largest aneurysm pro-
truding from noncoronary sinus of Valsalva (NA), second largest
from left coronary sinus of Valsalva (LA), and smallest from right
coronary sinus of Valsalva (RA). LCA, Left coronary artery; RCA,
right coronary artery.
Figure 2. Postoperative aortography shows three coronary si-
nuses of Valsalva after repair. Coaptation of leaflets was intact,
and no aortic regurgitation was seen.
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